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Effective blood pressure (BP) control in hypertensive patients is still a missed objective, leading to an unacceptably high rate of cardiovascular events. This is particularly true in the case of resistant hypertension. Among the 53 530 stable hypertensive patients with subclinical or established atherothrombotic disease enrolled in the international Reduction of Atherothrombosis for Continued Health (REACH) registry, the presence of resistant hypertension is related to an increased incidence of a composite outcome of cardiovascular death, myocardial infarction, or stroke at 4 years. 1 Left ventricular (LV) mass determined at echocardiography is a potent independent predictor of cardiovascular morbidity and mortality in essential hypertension, and its reduction during treatment has a favourable prognostic impact. 2 In resistant hypertensive patients the prevalence of LV hypertrophy (LVH) is exceptionally high, ranging from 55% to 81%. 3 This is not surprising, given that the primum movens of LVH is haemodynamic. When BP increases, the resulting increment in wall stress can be offset by an increase in wall thickness; thus, normalization of systolic stress through LVH contributes to maintain a normal ejection fraction despite the high BP levels. However, many factors contribute to cardiac hypertrophy beyond pressure/volume overload ( Figure 1 ). Local angiotensin II can promote LVH acting on both myocardiocytes and cardiac fibroblasts, either directly or activating endothelin-1 and aldosterone pathways. A significant role is played by metabolic factors, such as insulin, insulin growth factors, and lipids, even in non-diabetic hypertensive individuals. 4 Sympathetic activation is a key player in LVH development. LV mass is significantly related to central sympathetic nerve hyperactivity even in the absence of clinical LVH, indicating that sympathetic activation may be an important determinant of the growth of human LV myocardium. 5 In experimental studies, both functional and chemical (alpha-blockade) sympathectomy have been demonstrated to slow down the process of myocardial interstitial fibrosis occurring in cardiac hypertrophy. 6 However, to date, the role of sympathoinhibition as a mechanism of LV regression has never been clearly demonstrated in humans; in particular, beta-blockade failed to induce LVH regression. 7 In the past years, device-based therapies for resistant hypertension, specifically targeting the sympathetic nervous system, have been developed. 8 Both renal denervation and baroceptor-activating therapy demonstrated a rapid and significant reduction of echocardiographic LV mass in small case series. 9,10 Mahfoud and colleagues have now confirmed those preliminary data by means of cardiac magnetic resonance in 55 patients with resistant hypertension undergoing renal denervation in the Symplicity protocols. 11 It is noteworthy that the LV mass reduction found in this study, of 7%, is lower than that found by echocardiographic studies, which ranges from 13% to 16%. 9, 10 A direct comparison between echocardiographic and magnetic resonance imaging (MRI) values of LVH would have been interesting, and the authors did not report whether the already published articles about ultrasound LV mass assessment refer to the same patients. This result resembles the discrepancy found between office and 24 h BP reduction achieved by renal denervation 12 and strongly supports the use of objective measurements for assessment of surrogate endpoints in clinical trials. Furthermore, some methodological flaws do not allow us to draw clear conclusions about the impact of renal denervation on LVH regression. The non-randomized design is a major limitation, since the control group is constituted of only 17 patients who did not meet the inclusion criteria of the Symplicity trials. Most importantly, the groups were not matched for BP values, introducing an element of inhomogeneity that can hardly be corrected by statistical analysis. The study shares two important limitations with the Symplicity trials: the lack of objective assessment of compliance with drug treatment does not allow LV mass reduction to be attributed to renal denervation with a sufficient degree of certainty. Furthermore, although the authors stated that
The opinions expressed in this article are not necessarily those of the Editors of the European Heart Journal or of the European Society of Cardiology. † doi:10.1093/eurheartj/ehu093. pseudoresistant hypertensive patients were excluded, 24 h BP data were not provided. Interestingly, a small significant reduction in LV mass was encountered even in non-responder patients (33% of the overall population), i.e. those who showed a systolic BP reduction of , 10 mmHg. This preliminary finding is in line with the hypothesis that in humans sympathoinhibition might be per se a mechanism of LVH regression, regardless of BP reduction. Pharmacological blockade of adrenergic pathways, acting mainly on alpha-and beta-receptors, might be less efficient than inhibition of central drive 7 because of the release of non-adrenergic neurotransmitters. For example, in animal studies, the release of additional sympathetic co-transmitters, such as neuropeptide Y and galanin, during high levels of sympathetic drive can have deleterious consequences even in the presence of beta-adrenergic blockade. 13 In human resistance arteries, sympathetic-mediated forearm vasoconstriction is not completely abolished by beta-blockade, and this effect is at least in part mediated by purinergic transmission. 14, 15 Unfortunately, this study cannot entirely support this intriguing hypothesis. For the demonstration of a BP-independent LVH regression, an accurate LV mass measurement by MRI should have been accompanied by a similarly accurate measurement of BP, by means of 24 h BP recordings. This is particularly important since 24 h BP, rather than office BP reduction, is associated with LVH regression. 2 Furthermore, the small sample size of this subgroup is a major limitation. The demonstration of a BP-independent regression induced by renal denervation would be crucial, particularly after the recent press release announcing that the Symplicity HTN3 trial failed to meet the primary efficacy endpoint, i.e. a pre-determined amount of reduction in office BP after 6 months. 16 Future studies specifically addressing this issue are required, in order to define clearly the role of renal denervation even beyond BP reduction.
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Figure 1 Mechanisms inducing left ventricular hypertrophy in hypertension.
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